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The problem: 
To control thermally and directly the electrical 
resistance of a resistor. 
The solution: 
A carbon-pile resistor whose resistance is increased 
or decreased by compression or relaxation of a pile of 
carbon disks by a thermally actuated bimetallic spring. 
How it's done: 
One terminal is fixed at the far end of the holder of 
a pile of carbon disks. The other connection is a float-
ing contact made with the disk at the near end of the 
pile. When the relaxed disks are in loose contact with
each other there is great resistance between the term-
inals. Heat generated in the resistor is applied to a 
bimetallic coiled spring. The heated and expanded 
spring applies pressure to the floating contact and 
so compresses the pile of disks, decreasing its resist-
ance. 
According to the sense of winding of the spring, the 
pressure exerted by it varies either directly or in-
versely with temperature. The bimetallic element 
need not be a coil. A hydraulic mechanism, respon-
sive to temperature, could be used to compress the 
pile. The concept is advantageous in that it is direct-
acting, can be arranged to cover a wide range of pre-
(continued overicaf) 
This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States
Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights.
https://ntrs.nasa.gov/search.jsp?R=19690000431 2020-03-16T18:01:08+00:00Z
determinable and controllable characteristics, and 
can handle considerable power directly. 
Notes: 
1. The concept may interest designers of tempera-
ture-control or electronic equipment, or manufact-
urers of chemicals or electronic components. 
2. This development is in the conceptual stage only; 
at the time of this publication no model or proto-
type exists. 
3. No further documentation is available. Inquiries 
may be directed to: 
Technology Utilization Officer 
NASA Pasadena Office 
4800 Oak Grove Drive 
Pasadena, California 91103 
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